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0 8 4 6^^23 1 6 27 19, 11^2 3 3 6 4 3 

mRtfmmz 4 1 3 9 0 Rzfxmftmmz 2 7 

3 7 8 09x^2 3 7 5 8 5 39x11^2 3 8 8 6 1 

4 9x m%Z 2 4 5 4 5 4 7 9, 3 2 0 6 4 6 2 9x 
so ^226 1 0029x^2 2 7 1 3789x^3 
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8 7 4 8 7 m%4 0 0 1 4 3 

9 9 O^s IrI^3 9 6 6 9-0 4§, 

H£4 0 2 5 6 1 7^, 
g!4 0 2 5 6 5 3*f, |Q%4 0 2 6 
4 0 2 7 0 2 0#fcK«2ftTt>5 

[0 0 15] SEHu : 

Ht2 0] 

R i R 3 
I I 

-N-(CH 2 )-ljA(CH 2 ) p 



US 3 9 2 9 
I^S 4 0 0 5 1 9 3 
0 2 5 6 2 7^, m 
9 4 5§> RXfmfH 



I 



— (VI) 



*18 

I 



10 



□bit*, Ri, Rz, Rs RtfR* «|^-T*tg&^ 
lit KD*i/T;l/*;l/S5:^U nMpli$>l2~2 0 

(V I )<0{t£VM*. R i , R 2 , R 3 RtfR 4 
S£SU n = 3, p=6RQ*X=C!T\ I NCI 
(C T F A)^€SK £fttf'v*-0-2?* h U >^D«J Ki: 

[0 0 16] (2) &<D3.{V II): 
[fc2 1] 



— N+ - (Chy,- NH - CO - (CH 2 ) q -CO - D - NH • (CH 2 ) S - N+ - A — 



Rio 



(VII) 



i 



[±3tt\ Ri« v Ri9 , R20 RD*R2i im— T* 
tS^oTv>TtJ;<s Tk^H^s Xtt*f;k if 20 
;k 7ak?;k 0 -t Ko*5/x?-/k /S-tKn+^y 
Dtf;l/X«-CH2 CH? (OCH2 C H 2 ) P 0H8£ 
$U CCT\ pttOtC^FlA\ib\ Xli 1 ~60gi£T* 
fiU Ris , R19 , R20 RtfR2i itmft 

Tfc<fc<, l~6©ggn?;fc»K q«0lcHLV^\ X 

«i~3 4€>ggn?a&>), x- izwf>{mm<Dm®. . 

4XB7tfU^t-(CH2)i -CO-MS 

U AWZlMDy>{t^lO», **V*tt#*L<tt-C 30 

H2 -CH2 -O-CH2 -CH2 -ZtH?] O^ffi*^^ 



HO- 



Si— 
CHj 



tt, ttfcftffltttt&Mg 1 2 2 3 2 4 ^{CiEISS tlTV> 

(Miranol)*->£B55S£*lTV>3 r = -7#— ^(Mirapol) 
(SUSS?) A 1 5 J , r57d?-;l/(g^BjS)AD 

1 J „ r55#->l/(a»iflW) AZljRtf 
*(SftffiQ I 7 5 J £l£tf5Ci:tfT-t3o 

[0 0 17] *^W(Ct5^T, r*f-*i/ttJ/ij3- 

fc^SflJBWU lCKOfg 1*8, £2|RX 

«Sg3*K7S>, feL<«^4?S7V^r.<j7Aa^Wr 

(a)WS: 
[<t2 2] 



OH 
I 

-Si 

NH 
NHj 



H 



(VIII) 



ooo-sooooofcf £<fc-3&, #?atcflarr§ 



— y (amod ime th icone) J ft £ ft 5 # D ~> CI y^* 
[0 0 18] (b 
[<fc2 3] 



R'.G^-SKOSiGjMOSi^R'^L-O-SiG^-R'. (IX) 



{±S4>, Gtt, tWRW^ X«7xx;k OH, X« 
Ci -Cs 7/l/*/I/g* «*tf atiOX 
« 1 ~ 3 Og&T\ WK 0 fcjjR U b tt 0 Xltt 1 T% » 
(C 1 mSffntt, (n+m)<D£ftt>\ 4#(C 1 ~ 



50 



2 00 0, *Tt5 0~l 5 0<DS5Hfc£5<fc 
ifctK n{i0~l 9 9 9, #tC4 9~l 4 9<D&£jjVf 
C t tfT't , m« 1 ~2 0 0 0, If tC 1 ~ 1 0©S£* 
t££&?% ; R iR-Cq H 2q LT*^^n5-« 
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©BT'&Dx RSefcl^T, qtt2~8©STNfe»K L 

[fk2 4] 

-NR"-CH r CH2-N'(R")2 

-N(R"k 

-N*(R")3 A' 

-NH*(R")j A* 

-NH 2 »(R")A 

-NCR'y-CHrCHrN^R" Hj A" 



18 

ftLrc-m<D&tit*.mm. Mz.it i - 2 0 ©k*!?*: 

frf57;l/*rt/fi£^U A-tiAnyytt-CtX 

COO 1 9] C©l6«C«S1-*£BJifttt» *<Di£: 
Ut2 51 



10 



(CH^Si 



CH, 
O — Si— 
CH, 



o— si — 

jCH,), 
NH 



OSi(CHJ, (X) 



m 



20 



3— XI t LT&ft<D->U n-r/T'&So c<DJ;-3&# 



[0020] (c)^os: 

[fb2 6] 



R. — C CHOH-C — NIR^Q 0 



(R^-Si Of Si O 

*a 



30 



SI O-J-Si (R^ 

1 

V 

pti) 



J8 



[±ie*> r 5 a, 1 ~ 1 8<D^n?%#-r5-ffl(o 

^{tTkilfg, We c 1 -c 1 s 7/i^i/Xfct c 2 -c 1 a 

fbkitg, «ec 1 -Ci8 7;b^b>». XttSiC 
*£&ej; 9 s i tts&t«ziM)C 1 -c 1 a » «*tf 
Ci -Cs ©7/^UV**5'£ i £&L : Q~ li7^* 

it^mmm mmmm) T$D;rii> 2 - 2 0 . we 2 
-sco^iSScfHIfcSb ; sit. 20-200, we 2 

ft ? H r * 

R,-N-CH i CHCH r R,4-Si-0 



o~5o oJF«^tt»Hi*«"r] effl^-r 5 7 5 y u 3 

-yg„ C<OJ:?'S:75/^U3->'S«, We*BW 
BFM 4 1 8 5 0 8 7^eias$nT^So CO^MiCA 

5->'j3-ytt, 3L=.*y-j}"-/W Ftt (Union Carbid 
e)A^ rn-*-(Ucar)>'lJ3->'ALE 5 6J <D£& 

[0 0 2 1] d)*<DS;: 
[^2 7] 



p R, 
Si— Rj-CHj-CHOH-CHj-N-R, 

R7 * 
(XII) 



[±5£* : R7 li^-t*fei%t)TPTfei<; 1-1 

svmmmTtttz-ffivfcitykmm. weci -c 

is 7/l/*;l/g. C2 -Cis 7;l/y-/l/SX« 5 t L 
e (is -ffi©KfoJcj|Ufc weci -Cis 7;i/*i^> 



50 



~i 8 (ommm^^t z-mvmtntmm. wee . 

-Cis 7/i/*;l/g. C2-C18 7;Hr-;l/SXtt-R 
6 -NHCOR7 g£SL ; x- (i7^v, {flJAtf/N 
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20 



(ftSIf)T^D : rti> 2-2 0 0, Wfc 5-1 0 0 

5 3 0 9 7 4#fc|B*SftT^4&. CO^SGAS^U 
3-V«H\ TtT;l/-i'7y KAbil Quat)3 2 0 7, 7 
)f;l/-^7<y h 3 2 7 2Rtf7£/l/-?'7>y F 3 4 7 4© 
dT— ;1/K^a5f htt((k)ldschmidt)frP>B&TC 

[0 0 2 2] e)&©S(X III): 
ttt2 8] 

ft 




SI R, 



(XIII) 



[±««f : 20 

- Ri , R2 , R 3 RXf R 4 ttl^--i?feg£oTVT 

fe«t<, Ci -C4 T^*;l/*Xti7x-;US5r^U 

- R 5 « C i - C 4 7/l/*;l/gXfi K n+s^l/S* 

- nttl~5©«!ffl®g&-?£»K 

- mttl~5©S»0fif&T*fcy, xl^Sy&tf 
0. 0 l~lmeq/g©llSfc:&5<fc-5{Cjg#?2tt3] 
iDTS/^'Ja-yl. 

[0023] #fgfEtcfc^T, rs/yjn-yia, 
i& *tt. 7;I/3-;l/X{±7ktt7;l/3-;l/@ffi(D^ffi, so 

v-f^ai?;l/->3 VXli-f /xv;l/S/3y©Jg8gT?te 
[0 0 2 4] mz.&. Tt^f-n-ytinxT, r/ 

V**->y— ;l/(Nonoj(ynol) 1 0J ©&4*T'fc]&4VtV 

(c t f a) t.m2n-cvzmmmmm.frc>mmztircji 

Corning)*^ r*f-^-y1tXV;l/-> 3 i/D C 9 2 9 J CD 40 

[0 0 2 5] 7 : e^f-3->fCfinx.T, G&JxJi" 
2l^:*>tt#ffi?Stt8k HJx-trX(trideceth)-l 2 

r*f*>ttl?^->3yD C 9 3 9 J ©£&T'B&5§£ 

[0 0 2 6] *58W-effiffl^ni«:flfiom!RftU:» 
fci£(X)© h y * f^y/i/7*^*^3-y 

fc-ti-T, **h*W-;Koctoxynol)-4 0fcLT»l£ so 



ftTI/->3, n = 40Oa:CsHi7 -CeH4-(OC 
Hz C H 2 ) n -OHOlK^^ttl^ffiffittSiJ, 
7 UX (isolaureth) - 6 t LT£Q?>4 v ITV > ?k n = 6 © 
SC:Ci2 H25 -(OCH 2 -CH2 )„ -OH©fl&©# 
-YJi-vttlSiiSJSttJB^ Rtf^y3-;l/*$*U 
n-^y^ttA^e. r^n--y^Q 2-7 2 2 4J © 

[0 0 2 7] *«WO*4«7>*-«>A«SI©*f-* 



10 5 0 



[ft 2 9] 



(XIV) 



37{b&)X{i(C2 -Ce )7;Mvt/X/l/7r-K # 

;l/4-;l/7y-;l/X;l/*^-ho»^p.SJ?*n57-jj- 
x 7**-hXtt5**-h^wa*a»S8»**i. 
57^>T*fey, 

i)Ri ftVLRs T*SStl5g«, H-T*fcg&oT 
<^T t <fc < , «M£*tt»«tt© 1 ~ 4 
TSUfift&g, Xtt7y-;i/X«7;i/*;l/7y-;l/©«t 

mttmmt. mm, ox, kesx 

Mitt. MfLlf. T)l*)W 7;l/3*-X 7rt/*7l/75F- 
SA>Sa8?Stl5, R4 tt 1 e~ 3 o 
5«H«Xtt»1$tt7;l'^;l/S^^-rc »$L<tt. * 
>ttl9ffiffi1t?fii«. h y ^ f-frT 7 

Z»*(«littf*<kl!l)T**. 

[0 0 2 8] i i)RiMRzT*S?tl5ltt> 1^— 

■etaaoT^TtJ:<, «gi#xtt#«#© 1 - 4 © 
K*s?*s-r*iBi»» x«:7y-/uxtt7;p*A/ 

7 U-rt<©J: 5 flitefilStt^ fftcg 

*fS7;l/*;k 7*3**, 7***75Kfttfi:K 
n*S/7;l/*/U**»6jW?*n*. R 3 R 4 tt % H- 
■Cfcg&t>TVT &«}:<, 1 2~3 0ORjfeJg?*WT 
£ttm#X«#fttt©'>&< fcfe-©iXfW»75 F 
O^HlS^WT57;l/*^ST'fe5o R 3 R 4 tt, -fip 
fc(Ciz -C22 )7/U*;l/75 F(Cz -c$ )7;M=- 
;k (C12 -C22 )7^^7-b^— hSA'&MRS 
n5o flF*L<tt« ***vtt»iffiStt»«*, Xf77 
~ F7Dt?;U5;^^;l/(=yx^;l/7-fe^-h)7y : e- 
7 Att(01*.tfttft:to) T-feSo 
[0 0 2 9] B)*©iC(XV)©-r5^/y-1>A©8 
4«7>^-7A«: 
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[fc3 0] 
ft 



J* CHj-CHj-NCRaHJO-R, 



N ' 



(XV) 



C c (cfc^T, R s ttWfctf i^llflfii^##*0 8 ~ 

U Re tt7klgJl?. Ci -C4 7/l>*/USXti8~3 
0©^li?^fff'57;l'y-;l/Xtt7;l/*;l'S ; &a « 
U RtWCi -C47;l/*;H^iU R 8 (i**^ 
?XttCi -C4 7;U*;l>g£SU xtt/NnYvfl; 
ft. *X7r-K 7«r*-K 5**-K 7 A** 
XA/77 - K r/M^l/XA-*-*— hXtt7;b*/V7«J 

&3<, jf$L<«, Rs fcRs CTxlfMRIMBaBfi^ 
gftHOl 2-2 ioNXM?««rr«7>l/^)UXB 
7;l/:M/&g>S&tt&;FU Rt li^A^U R» 

ttTkJias?*^. c<o«fc3fc»att, mtf^hf 

3tt(Witco)tt^5>s iS.S£ ru<>*^ry KRewoqua » 
OJW75.W90.W7 5 PGSD*W7 5HPG tL 
TrUBS^nTI/-"5^7-rA-'>^-2 7 (Quatern ium- 2 
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7)(CTFA 1997)Xtt^7x;l/-'i'A-8 3(CTF 
A 1997)T*fe^o 

[0 0 3 0] Cm<D3.(XV D<D-mm7y*:-v 
iJS: 

Wk3 i] 



f. 



2X" 



(XVI) 



BbUS&S^U Rio, Rn , Ru , Ri3 Rtf 
Rn «|^-T-tS^oTV' , T l £)J:<, 7kjgH?, 1~ 
4©^H?«r# , r?.7;L'^r;l/S^P.S{fn, X- it/\ 
Wf-siVto. 7-fe*-K *X77-K -F5-hR 

/ < VDEK v>7 •> A 5> * o«J FtfdStiS. 
[0 0 3 1] D)M(XV I I )£0. fcfc lO 

©xX7 L ;l/^S^f5S4ai7y ; Ex>>Alg : 
[it3 2] 



R„-C-( O ), N -( C p H^O JjR,, 



(XVII) 



- Ris t±Ci -Ce 7;l/*AStCi -Ce tFn* 

£/7;l/=M/Xtis?fc Fo^s^MrASa^j&RSti ; 

- R I 6 It, 

- *©«: 
Cfc3 3] 

o 

II 

R 19 -C- 

- ««ttXH:j*ttttTf»BlXti^«fflIOCi -C22 
Kft7K*^-XSRz o , 

- 7k^?*^^»?5n : 

- R i s (is 

- %OS: 
[fc3 4] 

o 

II 

R 2T C_ 

ft7j<ig^-xaR2 2 ; 

- R17 „ Rid RrJR2i l^-T-feg&oT^ 



- yttl~ 1 0©i3B©g8n?&9 ; 

- xtzli, H-T?t,S4^TVTt <fc<> 0-10 

- x- tt#«xtt««7-*yo*-*xtt**»-e 

CCtcfe^T. x + y + z<D3ff-tf 1~1 5T'fet>. x 
tfOT'&tUfRie ttR 2 o ztfOT-fctUfR 

40 18 R 2 2 ^^"fo 

[0032] (t^(xvi i wry^-VLMno 
% : 

- R l5 *^^i/8X{ix^;l/8T-SB!) ; 

- xtyttl T'fet) ; 

- zli0X« l T'fet) ; 

- n, ptrli2^0 : 

- R.6 *< 

- *<0«: 
[ft 3 5] 



(13) 
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o 

II 

R19-C- 

- ^^;k x^;UXtiC i4 -C22 MfcTkSS^-X 

a, 

- R17 , R19 RCJfRai «|II-T*fcg&oTt/'>T 

z! KfbkJis^-xSfr&aJRSft ; 

- R I 8 It 10 

- #©S: 
[fc3 6] 




[0 0 3 3] c<DX s >r i {t^m\ l t, mzi£, '\yy;l4t 
-(CH^t— CR, 2 C(R 12 )-CH 2 - 

(XVIII) y- 
*/ >R ii 

[±SC*. kRth'tttOXttlfS?), k+t <0£#Hi 
1 T'feD ; R 1 2 fct, *lgll^X«^^^S^^L ; R 

10 RtfRu «, st^asbT, i~2 2<ommm 
ttmtzTn^iim. T)i*nmw% l < » 1 ~ 5 

(C 1 -C4 )75 F7/U*;l/fi£*-f*\ XliR 10 i: 30 

Rn a. ztiztf&SLz^zmmm^tnmLT. 
mmmm. tr^y s?)i/xa&i/* y ^i^lt 
t<fc< ; y-ttT-*x H*tfJMbtt, mm. 7-t 
*-K #7-K ^F5-K *-*9-K trx;i/ 
77-K -ESft&tg, X*7r-hXtt*X77-h 

(D# 'J We, &B1#§f8l2 0 8 0 7 5 9<§&.th* 

^•©ilinjlf ffiiEIg 2 1 9 0 4 0 6^{c|2g£ftTV^„ 
!ff$L<tt, Rio tRu ttSWCffixtLT, 1~4 40 

©K*iif^^-rsr;u*;ba^'ro ±i£L;fc#y-? 

— £ LTti> ^c*;l/3>a(Calgon)^P. T* 11*97 y 
F(Merquat) 1 0 OJ <D%,$fiT*fHffi-&tlX^ZS?*?-ll' 
VT 'J )V7 y*- 7 L ? a U KO**# "J v- (RXfZ 

5 5 0J cO^i&T'ftjig^nTV^^TU^^^Ty 
t-7A7DiJ Kfc7*U>U75 K©3#yr-**»f 

[0 0 3 6] g-?3:T*&&<, 3 VrVfa -f— <Qig£ 
**«fflt*Cfcm*. *B9ifc*^T, so 
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(Henke 1) £ X'M" 9 7 — h (Dehyquart) , X'f.'Sytt 
(Stepan)fr CjXx/^yi' 7 7h (Stepanquat), -fe*tt(C 
eca)*^/*lT5 7A(Noxai]iiuiii), U7*7-f F-7 3fct 
(Rewo-Witco)*->5U7*?7 V hWE 1 8©£ft7?rUB5 

[0 0 3 4] mAtikTy^-VLmtLTlt. 7-CF-7 
aftfrCytTTll-VL-Z 7Xli77f;l/-7A-8 
3> ^r^^i'tt(Van Dyk)frP> r-tr^W/HCeraph 
yl)7 0J ©^T*B5^nT^SXr77 5 K7°oe 
;l/ v?* ( = U x^/i>7-fc 2 - f ) 7 y^ 7A£ny 
F\ Rtf^^-;l/hyy^;l/TVt-«>A^ny F**» 

[0 0 3 5] 7^*;^7y;b7^>Xtt^7;i/*;i/i ? 

7y;l/7>^'7A«D^i'o4?yT-l± % WS(XV 
I I l)Xfi(X IX): 
Hfc3 7] 

(CKjJk 

-(CH,),— CR 12 C(Ri 2 KH 2 - 

CH 2 X CH 2 

(XIX) ^ 

0. 00 1-1011%, ffSKttO. 0 1-5SB 
%, ££lc$?3:lXtt0. l~3fi«%T'S5o 
[0 0 3 7] 45S9!<aBj£ft& CjfiKKO^. 

liicwit, -mmamo. 1-6011%, !?$ 

L<ti3~4 0M%, £ Steffi: L<«5~3 0M 

#sstt&k x« *n 5 oa*«a» 5 ss?-r set #7? 
**. 

[0 0 3 8] *^^HfiS-r5<DlC@Lfc:l?EStt?!iJ 

( i )7-*y&m&&mm) ■ *»wfc*^T, en 

ft^-fei : 7;i/*;bX;i/7 7- 7;i/*;Px— f ;UX 
;i/7r-hS. 7;u*;l/75Fx-x;l/x;i/7r-b 

7M;b7 'J 'J x-f^x;l/7 7- ^ 
y ^*y -t y Kx;i>7 7— vm ; 7;u+;i/X;i/*^- h 

7;l/*;l/*X7 7-Fli. 7**A/75 KX**^- 
-h^ 7;l/*;l/7y-;l/X;U*^— hS, a-*b7 
-< yx;i/*-r- M77^^*t- MS ; 7;i/ 
^l/X^Xi'v'^-- Mi. 7;l'4 1 ;l/x— r;l/X;l/*X 
^->^— 7;i/*;i/7 = Kx;i/*x^->-r- ; 
7;v*;t/X/i/*x* hSi : 7;i/*;i'X;i/*7-b 



(14) 



&BH2 0 0 1 -2 2 6 2 1 7 
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; 75/JK-fe**:J>- FSRtf N -73/ 

Xtt7*;l/gtt. * $ L < « 8 - 2 4 £>KMg?£S 
U 7U-;l/Stt. jffSKtt7i-*XS^;i4l 
£*rt&0. (DMS(1«tJ:7;l/*UttO«aB, Wfc+b 
U^Atg, 7>*-^A*, 7=*yig. 75/7rt/3- 

ft, 5C^W«a7^*vtt»iSJStt»J4:L"CH:, flif 

*y»RtfXT7yy»s ■\ f S'ttttXtt**ffc*s/iSK 
ofi ; 7-y/i/S#8~2 oo«ilSJI?*<rrs 7 
£*.5-MB££tf5C $ft> B^7~* 

a>ik*ti608t 3£mc*U^->7;b^U>'{t 
(Ce -C2 4 )7;Mr/l/X— #U** 
v^MpUXfcCCe -C24 )7;^;l/7U-;Vx-f 
;l/A;!/3RVlE, #U**'>7il/*U^fb(Ce -C2 4 ) 
7;l/*;l/7^ Fx— r ;b*;l/*>BRtftn60fflR^ 
1ftC2-5 0Ox5 1 Uy**^FS«rWrSfetD, Rtf 20 

[0 0 3 9] ( i i *vttfHSJStt«GR) • 
(^XrJ-Rtfoy Fy)fr6fflRfr£ttT^£. xA« 

7-;U-#-^-(M.R. Porter)CD WffiJgttfflMy F7 
y * (Handbookof Surfactants) J (1991^ U6-178S) 

Rz -CONHCHz CH2 -N(Ra 

»r 2 -C00Hfr5Bt»*ft37/Mvl/S, 
*] ;Rtf 

Rs -CONHCH2 C H 2 -N(B)(C) (3) 
[±S*x Btt-CHzCH2 0X'^U CteZ=l 
Xtt2T**5-(CH2 )z -Y 'fc^U X Hi, -CH2 
CH2 -C00HSXtt7k*JR?*^U Y-'tt, -CO 
0HXtt-CH2 -CHOH-SOs Hg*5*U R 

5 its ^^»x«iin7K»i!?*nft7v-a*fcSffi'r5 

&r 9 -C00HO7;l/*;l/S> 7/b*/bS. WfJc 
c 7 . c 9 , c 1 1 xac 1 3 7;i/+;i/S> c 1 ?7;i/ 
sM/SRtf*®^ V)& ^fi&c 1 7 S^T] ; £ff 

U *BIWr£2 5 2 8 3 7 8§RtfHSB2 7 8 1 3 5 
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Xtt#yyU-fen-;Wt*tLfc, MX.If8~l 8<D^iK 
K?*W1"SBKia*^T5IBKa, 7;b*;U7x/ 
a-^*-;l/axa7;l/3-;MBfr6aj5-r* 
x^u>**^FXtk^cnfuy**^F 
S©*Wfc2~5 0<OBH, yy-fen-;l/StO»*<«p 
lu2-3 0OKH2:'r«C2:tf a ee«. £fc. x^uy 
**^FRtf^nt;i/>**5/F03*Uv-, BSB67 
;l/3-;l/kxf-uy**S/FRtf^nei/>**S/F© 
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